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Login and Project Set-up

» Open your preferred web browser (Chrome, Firefox, etc. would work fine)
+ Go to the server URL given by your instructor

* Log in using the username and password given to you

» This will open to the Partek Flow homepage

» Click New Project and enter project name: SC-RNAseq-[username]

* This will create a new project

Home
o New project L
Create new project x
Name
Mo projects av nalysis.
Create project | Cancel )

Tutorial data: Il brain vs UHR
Check out our getting started guide on the documentation page.

Notes:
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Experiment Description

» 5k peripheral blood mononuclear cells (PBMCs) from a healthy donor
- Any peripheral blood cell having a round nucleus
- Downloaded from 10X Genomics’ dataset repository

— http://cf.10xgenomics.com/samples/cell-
exp/3.0.2/5k pbmc v3/5k pbmc v3 filtered feature bc matrix.h5

- Partek Flow supports file types: bcl, fastq, bam, h5, txt etc
- Partek Flow also supports a wide variety of single cell analysis platforms

- Goal for today: Identify different blood cell populations

Input Files Size md5sum

FASTQs 27.25GB 40274800f18c380b9bd7c25e3ed43419

Output Files format details —

Genome-aligned BAM 21.69 GB cd02b9722841487b09782f3b1724e42e
Genome-aligned BAM index 10.00 MB 9fbbla8593a9421e1b5320aea76e7157
Per-molecule read information 245.20 MB f592a76ebal37blade7b845628a60112
Feature / cell matrix HDF5 (filtered) 17.26 MB 4dcd786161219bd5325190e4c5F6798
Feature / cell matrix (filtered) 4112 MB f741a636ede503cf65491320ed3ec719
Feature / cell matrix HDF5 (raw) 146.07 MB 7¢c5d7164c8e8a36fa3f6e334fbe281cd
Feature / cell matrix (raw) 85.41 MB 6616dcd7c6c5275b66FF7d6b8BG002cT
Clustering analysis 25.87 MB a96940bfa361d8b52953047bblafca79
Summary CSV 683 bytes 6178a3385959996189a48f3d5d73bb82
Summary HTML 3.77 MB 7c386237483575edccd1362e14f 7027
Loupe Cell Browser file 62.08 MB 370debc8472a161@54ac5d6289e4de56
Notes:
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http://cf.10xgenomics.com/samples/cell-exp/3.0.2/5k_pbmc_v3/5k_pbmc_v3_filtered_feature_bc_matrix.h5

Importing Single Cell Data

» Creating a new project automatically opens up the Data tab
« To import the data, click Import data, then click Import single cell data

Data J Import data ®

Automatically create samples from files
You'll need some samplg
Import samples from another project
To get started, click the ']
Create a new blank sample
Import data Assign si

Manage attributes Import single cel\{'fl)ta

Project output directmyﬂ [ i J ngle cell data files

Import count matrix

Import bel files

* Browse to select 5K-pbmc.h5, click Continue, then click Next

| Selectfile x
Current directory 0 1 files selected
/home/flow/FlowData Goto ¥ | Name Size
™ & Server Computer ¥ | 5k_pbmch5 17.26 MB
v @ home
v @ flow

» @ CustomerFTP
} & FASShared
} @ FlowData
» @ R

+ & media

» @ mnt

» @ ro

¥ & root

» @ tmp

» @ usr

v & var

Don't see your folder? Refresh folder list
ontseg yourfolgers feresh folder s Valid files are: txt, csv, tsv, mix, h5 or fcs

Continue

Notes:
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Specify Annotation

» Click the Use annotation file checkbox and set the annotation
- Assembly: Homo sapiens (human) - hg38
- Gene annotation: Ensembl transcripts release 98
+ Set Sample name to PBMC 5K
« Click Finish to import sample. This will create your first data node

v Sample name Files Cells | Features
v PBMC 5K 5k_pbmc.h5 | 5025 | 33538
Annotation

Use annotation file @ [

Assembly | Homo sapiens (human) - hg38 v

Genelfeature annotation  Ensembl Transcripts release 98 v

Feature identifier @ @ Gene (values: DDX11L1, DDXT1L1, WASHTP, MIR6859-1, MIR1302 2HG, )
Transcript (Values: DDXA1L1-202, DDX1L1-201, WASH7P-201, MIR6859-1-20..)
gene_id (Values: ENSGO0000222972, ENSGO0000223972, ENSGO0000227232,...)
gene_name (Values: DDX11L1, DDX11L1, WASHTP, MIR6859-1, MIR1302-2HG, _..)
transcript_id (Values' ENSTO0000456328, ENST00000450305, ENST00000488147

Counts format
Rawcounts @ [«
Report features without counts 0 v
Gene deduplication

Deduplication method o ® Mean Maximum Sum

Back Finish

)

Notes:

—5_

Copyright © 2019 Partek Incorporated. All rights reserved.




Analyses Tab Overview and Running a Task

- Go to the Analyses tab

- Your first data node, the Single cell data node appears
- All data nodes are circles

- Click the data node

- Clicking any node will bring up a Context sensitive menu on the right. Only
the tasks that can be performed on that node will appear in this menu

- Select Single Cell QA/QC from the QA/QC section of the task menu

Analyses Data Log Project settings Notebook Attachments
Single cell counts Feature distribution
Data QA/QC metrics for single cell Single-cell QA/QC
analysis
node Context sensitive » Pre-analysis tools

» Filtering
menu

> Normalization and
scaling

» Differential analysis
» Exploratory analysis

Download data (11 MB) th

« This runs the Single Cell QA/QC task and produces a new task node
- All task nodes are rectangles

Single cel

=] ﬁg.le. -:ell .-: ata Qaac
Task
node
Notes:
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Single Cell QA/AC

- Double click the Single Cell QA/QC task node to open the task report

- Single Cell QA/QC shows the most popular QC metrics used in the SC
genomics community: the number of read counts per cell, detected genes
per cell, and % of mitochondrial reads per cell in three violin plots

. Set the follow parameters for Min and Max
- Total reads: 600 -- 15000
- Expressed genes: 500 -- 4000
- Mitochondrial reads O -- 10

« Click Apply filter

Counts filter Detacted genes filter Mitochondrial counts filter

Filer cells by @ # Counts & Porcantios Fiker celts by @ ® Counts © Parcentias Fitec cells @ Keop cals botwoen § % snd 10 5
op cals between 500 and 5600 Keep call between 500 | and (4000

310915025 calls (61.87%) inchuded in iter

Apply filter | Clear selecton

- This runs the Filter cells task and outputs a new Single cell data node

Filter cells

Single cell data Single cell data

Single cell

Qa/Qc

Notes:
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Applying a Noise reduction filter

+ Click the filtered Single cell data node
- Click Filter features in the Filtering section of the task menu
- This opens the Filter features task dialog
- Click the Noise reduction filter checkbox
- Create the following filter using the drop-downs and text boxes
- Exclude features where value <=1 in at least 99.9% of the cells
« Click Finish to apply the filer

¥| Noise reduction filter

Exclude features where value vi|<=v 1.0/5 | in at least 99.9 - % of the cells
Statistics based filter
Filter features by
variance
Feature list filter
Filter features by
B cells

Feature identifier )

Back Fin@h

- The Filter features task creates a new Filtered counts data node

O (N

(e » Mol lae
— Filter cells -— Filter features S
Single cell data Single call data Filtered counts
Single cal
QAQC

Notes:
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Normalizing counts

- Click the Filtered counts node

- Click Normalization in the Normalization and scaling section of the task
menu

+ Click on the Recommended button
- CPM
- Add 1
- Log2

Normalization order & Recommended

1. CPM (counts per million)

2 Add 1

3. Log 2.0 v

« Click Finish to run the Normalize counts task

N |
'l |

— Filter cells — Filter featuras o Mormalize counts e
Single call data Single c=ll data Filtered counts. Mormalized count
data
Single c=ll
QAC

Notes:

—9-—

Copyright © 2019 Partek Incorporated. All rights reserved.



Identifying Cell Types

- Weé'll be using a combination of methods to identify some cell types
commonly found in PBMCs. Namely:

- Unbiased clustering (Graph-based)
- Visualizing expression using
- Canonical gene markers
- Gene lists
- Lassoing cell populations on the plot

Cell Type Gene Markers

T-cells CD3D, CD3E
Cytotoxic cells NKG7, GNLY
B cells CD79A, CD79B (list)
Monocytes CD68, CD14

Notes:
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Performing graph-based clustering

- Click the Normalize counts data node

- Click Graph-based clustering in the Exploratory analysis section of the
task menu

+ Click Finish to run with default settings

Clustering
Clustering algorithm ()
jomarkers @ v

Grouping

Split cells by sample

Advanced options

Option set | — Default - | Configure

Back Finish

- Graph-based clustering produces a Clustering result data node

Single call data

Notes:

Filter cells

Single cell data

Single cell

QAQC

Filter fasturas

—

S,

i,

Filtered counis

y . - -_ A
. -t
=4 | )
S Graph-basad T
Mormalized count clustering Clustering result
data
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Perform UMAP

 Click the Clustering result data node
- Click UMAP in the Exploratory analysis section of the task menu
+ Click Finish to run the UMAP task with default settings

- A UMAP table node is produced, it contains the UMAP coordinates of all
the cells

Initialize output values 0 Spectral
Advanced DptiOl‘IS

Option set | _ Default — ¥ | Configure

Back Finish

A
[ man}

4
4 <

— Graph-based
Filtered counts

Normalization —_— —
Mormalized counts clustering Clustering result

Filter features

Filter cells

|

Single-cell
aiac

Filtered single cell
counts

Single cell counts

| EE

\ oo
Gy
UMAP table

- Double click on UMAP table to open the scatter plot in Data Viewer

- We will use the interactive UMAP plot to view the clustering results and
classify cells

Notes:
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Data Viewer Components

« Data Viewer is an interactive data visualisation tool that enables you to use
combine different pieces of data from one project

* Plot: an individual visualisation within the Data Viewer

* Panel
« Configuration (left)
» Selection (right)

» Sheet: one or more linked plots with shared controls
+ Data Viewer session: a collection of one or more sheets

H8 5|5 “ UMAP J
3108 points | Filtering
Add plot . = T
I P (]2 4
ALl s B gl =Y Selection
I-L: Deselected points ® Dim © Gray
Select by [None
Points
Classification
Color -
or by [Fixed @ Start from
Fog
acity ® I t
. pio
S Fixed si
e pan el
Shape v
Shape by Fixed shape .
®
Shaded Graph-based
Border size gy Top features | Cluster1 | Cluster2 | Clusterd | Clusterd | Cluster §
- 1 TRABDZA | S100A8 IL32 GKC FGFBP2 t B
: o | able
Spiit by [None . B 2 LEF1 S NFRSF4 GHM GNLY
*= sheet
Notes:
.
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Plot Types

» Use the Add plot card to add content to your Data Viewer session

Iol AL |8 B 5.2 B ll
I

* The buttons are (from left)

Blank Space. Adds an empty plot (no data). You may want to use this
option to play with the layout

Text. Inserts a text box. Useful for captions and notes
Table. Inserts a table. E.g. table of biomarkers per cluster.

3D Scatter Plot. Inserts a 3D (axes) scatterplot. This is a plot showing
tree data features at the same time.

2D Scatter Plot. Inserts a 2D scatter plot. This is a plot showing two data
features at the same time

Attribute summary table. Insert a table which shows attributes
Histogram: histogram of a variable
Profile: bar or line chart on one or multiple variables

» Select a button to open the Select data dialog. Use it to point to the data
which you would like to add to the Data Viewer. Available nodes are
coloured - 1

Notes:

CEPYY £*23aey
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Genaral Data Viewer Controls

» General control buttons are in the upper left corner
HE « %N
i1

+ Save. Saves the session to the Data Viewer tab.
+ Save As... Saves the session under a new name
« Undo
* Redo

« Save Image. Saves the entire canvas as an image to the local computer.
Supported formats are .png and .svg

+ Send to Notebook Page. Sends the entire canvas to the Notebook.

« Undo and Redo tools support multiple steps. Right-click on a button to see
them

AB [« &l

Undo configure Red

Add plot Undo configure Green | -

J-[|A] By @) |1:= | By

» Sheets are shown in the lower right corner. To add a blank sheet select the
plus icon. For sheet options, click on the arrowhead

Rename
Duplicate

Delet |
== | Duplicate t-SNE L\“;EE :t-SNE ~ | t-SNE plus scatter plots ~

Notes:
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Customizing the Data Viewer Appearance

« Click on arrow icon to collapse or expand | 4 w
* Plots are separated by grippers. Mouse over a gripper to see options

+ Click and drag: resize the plot
» Double-click: resets the plot to the center

« To move a plot to a new position, use the handle at the top

— i
L L R Al

* Mouse operation on a plot

II.‘/.--- I‘ '-,I @

I ‘ E rotate
|

I"\_--r ) ."I

II.‘ I.\".‘

| e

" .‘

\_ J

Notes:
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Plot Tools

» Plot tools are located in the upper right corner and appear upon a
mouseover

5 A X

» Horizontal series

Duplicate plot. Makes an exact replica

Save Image. Saves the selected plot only as an image to the local
computer. Supported formats are .png and .svg

Send to Notebook Page. Sends the selected plot to the Notebook

Remove plot. Removes the selected plot from the canvas. Data Viewer
session remains open

* Vertical series

Notes:

Pointer mode. Click to select data points
Lasso mode. Draws a lasso to select data points

Invert Selection. Unselects the currently selected cells, and selects the
others

Reset View. Resets plot rotation and zoom
Toggle Legend. Turns legend on and off

Toggle Axes Autoscale. Scales the axes with respect to the visible data
points (e.g. after some data points have been filtered out)

- 17 -
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Lasso Mode
+ Click and hold to make a curvy boundary

Lammmmmmmmmem—— o 'Q)

- ,
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- "
+ o+
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’ L
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’ * m‘,’% Y
L) v LY
! oo ».- '
[} 1
1 [
' e maa .
1 R
L
~ P--

- e
P, -

P07
R

~
S
- [
o
- P
ot - )
- |
[ Soe
I P '
- - A
-
P .
Al
A

Notes:
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UMAP Scatter Plot

« When double click on the UMAP table, it opens 3D scatterplot of the cells:
- Axes: UMAP scores from UMAP table data node
- Point rendering information is from the Clustering result data node
- Biomarker table: from Clustering result data node

H® L ] s UMAP "

ois | Fittering
Add plot ‘

Graph-based
Top features | Cluster1 | Cluster2 | Cluster3 | Clusterd | Cluster 5
TRABDZA 132 FGFBP
LE ]

Click on the circle to change the
data source

Notes:
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Cell Rendering

Color
- Cell attributes and features can be used to color cells
« Click on Color by to choose Graph-based classification attribute

- Drag a marker gene from the table to plot to color the cells by gene
expression

- Select one gene, two genes, three genes at a time to color cells

- Select a list of genes (if there are more than 3 genes) to color cells
Size

« Only cell attributes can be used to size cells

Shape, Split, Grouping

- Only categorical attributes can be used to shape cells

Labeling

- Only show on selected points within 100 points in the data source

..... SIPR5 “amy —
12 CD3D , [ TMEM1768 | RORA FCRLA | Clori21
13 RPS12( (jick and drag to configure plots using CD3D GZMB
14 RPS3A NCF2 CXCR3 | TNFRSF13C| CST7
15 RPL32 RBP7 TRAC FCRLA FCRL6
16 FHIT NRGN GZMK LINCO0926 TTC38
Color M Color v
Color by |Feature triad v -
v o® Color by |Feature list yO®
Green |CD3E v ]
List |B cells v
Red |CD3D v
Blue [CD3G - Metric |Sum v
Fog Fog
Opagcity Y Opacity @
Notes:
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Classify T cells

- Color the cells using graph-based classification
- Duplicate the UMAP plot by clicking |#

- On the 2™ plot, use CD3D to color the cells, cells having high expression on
CD3D genes are mainly in cluster 1 and 3 in graph base classification.

- Select Graph-based from drop-down list in Selection

- Choose 1 and 3 and click Classify selection button in Classification,
specify the name of selected cells as T cell and click Save

. iSelection v
- g o
@ & Deselected points ® Dim Gray
e
Select by @
1 Bpe D5 OAal
Sample name i
Classific 6raph-based v
Selection v
e Deselected points ® Dim Gray
Select by |Graph-based v
Ty . P ©
- il | 2 93 4 5 All
Classify selection... X
Name |T cell
Save | Cancel
Notes:
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Classify B cells

- Select the 2" UMAP plot, choose Color by Feature list and select B cells
- Use lasso tool to select the cells with high expression on B cell gene list
- Click on Classify selection to name selected cells as B cell

UMAP
Graph-based
< oy s
= o
.
Classify selection... x
Name |B cell v
Save | Cancel
N
UMAP
(I,,.-—'-.
Notes:
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List Management

The List management page allows users to create, view, and edit lists. List can
be used to filter data, configure plots etc.

» Click on username >Settings, choose List management in Partek Flow
components section on the left panel

* Choose New List to create a new list

List should have a unique for each user
Description section is optional

Local file --- List content can be generated from a text file which contains
only one column with a list of names

Text — list of names can be typed in directly, one name per line
Hosted lists — Partek hosted some genes list generated from published
paper

» List actions:

List can be downloaded as a text file
List name and description can be edited, list content cannot be edited
List can be deleted

List can be shared: lists downloaded from Partek hosted will be shared
with everybody

Shared list can be Ignored by the user

=
3

=}

1

I}

T o
- |
2

L]

Q

13

a

&

»

3%
ax
LI
ax
3 x
ax
5 x

B

E

E B EE

B

Notes:
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Classify Cytotoxic cells

- Select the 2" UMAP plot, choose NKG7 to color the cells from the
biomarker table

- Choose Data from Select by drop-down list, and select NKG7

- Specify the min as 8 to select cells whose NGK7>=8

« Add GNLY from the drop-down list and specify GNLY>=8

-+ Click Classify selection to name it as Cytotoxic cell, click Save
- Any number of genes can be used to build the rule

Note: if cells were classified previously, the new class label will overwrite the
previous class label

UMAP Selection v
% ™ Deselected points ‘® Dim Gray

Select by |Data @

Data |-- Select -- v

NKG7
8 @®—© 13.956%
Invert

GNLY
8 ®—© 147732
Invert

I i x
E— Classify selection...

Name |Cytotoxic cell -

Save | Cancel

Notes:
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Classify Monocytes

Close the 2" UMP plot by clicking on

Add a 2D plot from Normalized counts data node

In the Content card, specify marker genes of monocytes on the axes:

- X-axis: CD68

- Y-axis: CD14

Use lasso tool to select cells with high expression on both genes (upper-
right corner)

Click Classify selection, name it as Monocyte and Save

© Content Collapse all
- 4
Data v .
X |cD68 v |
Y |CD14 v
Notes:

— 25—

Copyright © 2019 Partek Incorporated. All rights reserved.



Viewing classifications

+ Click on the UMAP plot, choose Color by New classification

- Click Apply classification... button in Classification card to generate a new
data node

- Select Clustering result data node as input data

UMAP
New classifications

- ° ayme ®7ce

Classification v

Clear classifications...

T cell (1,751)

B cell (383)
Cytotoxic cell (275)
Monocytes (569)

Apply classifications...

Notes:
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Identifying differentially expressed genes

- Now that we have classified cells into cell types, we can compare
expression between cell types

- Here, we will compare Cytotoxic cells and T cells to identify genes that
are differentially expressed between these cell types

- Click the Classified groups node produced by the Classify cells task
« Click ANOVA in the Differential analysis section of the task menu

- Choose Classifications and click Add factors

 Click Next

- Choose to compare Cytotoxic cell vs T cell, click Add comparison

+ Click Finish

Define comparisons

Select factors for analysis

¥} Classifications
Expressed genes
Graph-based
Mitochondrial reads percent

Total count

A@ﬁ’ factors

Selected factors

Factor Classifications

Bcell
Cytotoxic cell
Monocytes

T cell

N/A

Add compariso@ Reset comparison

Comparisons

Cytotoxic cell

Vs
Tcell

Factor Random | Delete Comparison Delete
- . Cytotoxic cell vs. T cell x
Classifications b 4
Advanced options
Option set | — Default — ¥ | Configure
Back Next
Back Finish
Notes:
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Viewing results

- Double click the Feature Lists data node to open the ANOVA report
- The Gene list table in the ANOVA report lists every gene that was
- Genes are listed starting with the lowest p-value

. Click the.*: icon next to a gene under View to open a violin plot

- Click the & icon to invoke volcano plot

FGFBP2 - FGFBP2

1e-10 7

1e-8

Notes:

1e-6

P-value

1e-4 o

1e-2 4

: M Up-regulated

T R e s s v
22 NC 2 4 8 16 32 64 128 25
Fold change

T T T T T T T
-1024  -256 -128 64 -32 -6 -8 4

Up-regulated: 1768
Down-regulated: 604

™
1024

M Down-regulated
M Not significant
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Filtering results

- To identify significantly differentially expressed genes, we can use the Filter
on the left-hand side of the table

- Set FDR step up to 1e-5 and Fold changeto-5to 5
- The number of genes in the table changes with the filter applied

Filter
Gene symbol 4
Total counts 4
P-value 4
¥ FDR step up ot
®) All contrasts Per contrast

Less than or equi ¥ | |0.00001

0@ 1
Ratio <

¥ Fold change

From |-5 to |5

¥| Exclude range

« Click to run the Differential analysis filter task

Notes:
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Configuring Hierarchical clustering

To visualize the differentially expressed genes on our filtered list, we will
create a hierarchical clustering heat map

Click the Feature list node generated by Filter list

Click Hierarchical clustering in the Exploratory analysis section of the
task menu

Uncheck Cluster samples

Check Filtering and set to Include Classification is T cells OR Include
Classification is Cytotoxic cells

Cluster samples )

Cluster features @) [«

¥ | Filtering

Include samples in selected groups e

include ¥ Classifications v | |is ¥ | | Cytotoxic cells v b 4
include ¥ Classifications v | |is ¥ | Tcels A OR %
AND

- Under Ordering select Classifications from the Sample order drop-down
menu to order cells by their classification

Ordering
Sample order ) Classifications ¥

Cytotoxic
T cells 4%’
B cells

Monocytes

- Click Finish to run Hierarchical clustering
Notes:
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Hierarchical clustering heat map

» Double-click the Hierarchical clustering node to open the heat map
- Set the High value to 2 to balance the colors

- Select Classifications from the Attributes drop-down menu to label cells
with their classification

LN IRV

Low [l v|S[108  [sTD
zero[llv| © sTD
Hign [l v| 22 STD

wissing i v

Feature dendrogram

® Fixed [l v

By cluster [2

i
£

Attributes v
~ Select atiribute - v

Classifications  p =

Labels v
Show labels

@ samples

¥ Features

Show scale

- Click the save image button to download the heat map as a publication-
quality image

ALY K Q0
El@-ﬁ
Notes:
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Biological interpretation

- We can use Biological interpretation tools to learn more about the
differentially expressed genes between Cytotoxic cells and T cells

- Click the Feature list node generated after filtering

- Click Pathway analysis in the Biological interpretation section of the task
menu

« Click Finish to run enrichment analysis
- Double-click on the Pathway enrichment task node to view the report

Gene set $ Description & Enrichment score & P-value ¢ Genes in list ¥+ | Genes notin list &

Natural killer cell mediated cytotoxicity 34.85 7.29E-16 19 108 HAE]
Graft-versus-host disease 21.15 6.52E-10 9 29 HEE
path:hsa04060 Cytokine-cytokine receptor interaction 13.64 1.19E-6 15 256 HAE]

« The links on the table open to KEGG pathway maps overlaid with your
differential gene expression results

Natural killer cell mediated cytotoxicity
1L ]
~ Colors NATURAL KILLER CELL MEDIATED CY’
Color by [Fold change (Cytotc ¥
Down Ov =2
zero [HY| [0
v (Mv]22
[
[
[
[
L
[
[
[
[
[
[
[
[
[
[
[
Notes:
:
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Log Tab

» Log tab lists all the tasks (current and past) within a project. Task names
are links to Task details page for each task

« Task in progress can be stopped by using the stop button in the Actions
column. Completed tasks can be deleted by selecting the bin icon

Task ¢ User ¢ Start & End ~ Status ¢ e
all v all r all v all r
@ TSS plot Ivan Lukic 6 Nov 2019, 07:32 AM CST 6 Nov 2019, 07:35 AM CST Done 1 ]
@ Pathway enrichment Ivan Lukic 6 Nov 2019, 07:33 AM CST 6 Nov 2019, 07:33 AM CST Done ¥
@ Annotate peaks Ivan Lukic 6 Nov 2019, 07:32 AM CST 6 Nov 2019, 07:32 AM CST Done i}
© Post-alignment Q4/QC Administrator 28 Nov 2018, 10:21 PM CST 28 Nov 2018, 10:50 PM CST Done i}
@ Detect de novo metifs Simit Patel 15 Sep 2018, 05:06 PM CDT 15 Sep 2018, 11:10 PM CDT Done I}
@ Search for known motifs Simit Patel 15 Sep 2018, 05:07 PM CDT 15 Sep 2018, 10:35 PM CDT Done T
@ Chromosome view Paul Fullerton 27 Aug 2018, 03:00 PM CDT 27 Aug 2018, 03:00 PM CDT Done I}
@ Filter peaks WXW 11 Jun 2018, 09:47 AM CDT 11 Jun 2018, 09:47 AM CDT Done 3
© MACS2 WXW 11 Jun 2018, 08:24 AM CDT 11 Jun 2018, 08:48 AM CDT Done 3
© Filter alignments WXW 15 Nov 2017, 02:51 PM CST 15 Nov 2017, 03:34 PM CST Done 3
Rows perpage |10 ¥ (10f2) [
T - Waiting for upstream tasks to complete R - Waiting for system resources - Cannot run with current system configuration

=

1 become more accurate.

ime estimates are being ct wously updated an

Notes:
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Project Settings Tab

» Projects settings tab is composed of two parts and contains general
information on the project

* Project details

+ Optional metadata can be added to a project (Edit project details), such
as a Description and a Thumbnail (the thumbnail appears on the home

page)
* A project can also be renamed by using the Edit project details and
chaning the Name field

* Members
+ List of existing Partek Flow users which have access to the project
* To remove a user from the project, click on the red X icon
+ To add a user to the project, click on the Add member drop down list

Project details Members
Name MCF10AH-Ras RNA-Seq B
Description Yoh etal. 2016 PNAS (PMID: 27681615) %
wner

MCF10A mammary epithelial cells were treated with control or H-Ras V12 lentivirus. mRNA purified and sequenced
using lllumina HiSeq 2000 (Paired end reads) Goal of the analysis is to identify differentially expressed genes after H-

‘ Adam Steffen 1 Ivan Lukic
Ras expression
Thumbnail MCF10A p53e WCF10A pS3- Collaborator x Collaborator x

000 000
Lantvirus H-Ras 12

... S A e Naofumi Seira ﬂ Simit Patel
#' Editproj i 3 (Admini , 4
project details o%s"e  FAS (Administrator)
L
L

Collaborator ® L_| Collaborater ®
' Viewer

Add member || - | |Collaborator v | ==

Notes:
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Other GUI Features: Tasks in Progress

» To monitor Partek Flow queue go to Queue > View queued tasks

E Queuev Projects v

= | 1 running task

~ 1 waiting task b

isks § View queued task5® 3

* The Queue shows tasks from all the projects, while the Log tab of a project
shows only tasks launched from that project

There are 2 tasks in the gqueue. (Anonymous tasks are not being displayed)

Status Task

Project User Submitted End Workers | Cancel
STAR 4 MCF10A H-Ras RNA-Seq | Ivan Lukic | 6 Nov 2019, 01:12 PM CST 7 Nov 2019, 12:52 AM CST iontorrent [x]
Waiting Quantify to annotation model (Partek E/M) | 4 Ampliseq 21k Brain Ivan Lukic | 6 Nov 2019, 01:13 PM CST Unknown Q
T - Waiting for upstream tasks to complete R - Waiting for system resources - Cannot run with current system configuration

Time estimates are being confinuously updated and will become more accurate.

+ Atask in progress is shown as translucent and has a progress bar at the
bottom. Once the task completes, the color changes. To move forward with

analysis you do not need to wait on the task completion; you can work with
data nodes of tasks in progress

N s \
P
— — )
.,
Bowdtie 2 T—
Aligned reads

* Mousing over a task in progress provides basic info on the task

L

Pre-alignment ( _ali & v AT
caan Pre-alignment QAQC

User: Ivan Lukic
Status: Running
Estimated end: 11/6/2019, 3:45:28 PM
Progress: 21%
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Other GUI Features: Task Options

Right click on a task (rectangle) to:

View report: get the task detail page
Delete: delete all downstream pipeline

Collapse task: choose another task to collapse the pipeline
in between

Change color: change the color of the selected task or all
the downstream pipeline

Left click on a task to choose options from the menu:

Notes:

Rerun task: you can change the parameters to re-run
Rerun with downstream tasks: you can change the
parameters of the selected task but keep the downstream
tasks the same as previous one

Add task description: once added text to a task, when
mouse over the task, the text will display

Viewnreport

Delete

Collapse tasks

Change color

=

Rerun task

Delete task

Change color

w Task actions

Rerun with downstream tasks

Add task description

— 36 —

Copyright © 2019 Partek Incorporated. All rights reserved.




Other GUI Features: Project Operations

» An entire project (including all the data, the pipeline, and the annotation file)
can be exported from Partek Flow using the Export project tool from the
project

o

¥ Collapse tasks

I Export pruied“

i 3¢ Delete project

+ Alternatively, a project can be exported from the Home screen I.l.l

« To imported an exported project, use Projects > Import project

+ To delete a project, use the Delete project tool within the project (see
above) or the delete button on the Home screen

Notes:
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Other GUI Features: Layers

+ |dentical tasks ran with different task options are represented using layers of
different colour. The image below shows two layers (blue and pink)

4 ., - \."".
| AN o S | N o
Sl [{ere]] | S [eee)] |
"‘ —". 15 ..'H. — f.. "—" —"I 1% ..'H. — f.. y—
N L\ 4
- - . -
=ilier features —— Mormnalization ——
Filtered counts Normalized counts

» To quickly tell a difference between the layers, mouse over the first task in a
new layer. The figure below shows that Filtered single cell counts were
further filtered (Filter features) using two different criteria. Baloon indicates
the difference in filter settings between the blue and the pink layer

o :“ﬂj\\j [ Filter features '

Filtered single cal Fiertestrss deer Ll alz:d .“:-l.."rs
ccjré b Double click the node to view the report -
Options

Exclude features where

» Hovering over different parts of workflow bolds the workflow

s Fiter fetures [ | —
Single =il counts Filtarad zingle cal Filtzrad countz ﬁm alization Clustering result
User. ilukic

counts
Double click the node to view the report

Cell barcods Classify cells
aac Classified groups

Notes:
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Getting Help

Self-learning

Partek Flow documentation
https://documentation.partek.com/display/FLOWDOC/Partek+Flow+Docum
entation

Step by step tutorials + practice data sets
https://documentation.partek.com/display/FLOWDOC/Tutorials

Recorded webinars
https://documentation.partek.com/display/FLOWDOC/Webinars

Partek blog page https://www.partek.com/blog/

Tips and tricks on Partek Flow are regulary tweeted
https://twitter.com/Partek_Inc

How-to videos are accessable from the Settings menu
Settings
o

1 Help |

E How-to videos r
| Contact « |
Profile

Log out

Technical Support
Open a support ticket at partek.com/support
Phone: +1-314-884-6172

Notes:

— 39—

Copyright © 2019 Partek Incorporated. All rights reserved.


https://documentation.partek.com/display/FLOWDOC/Partek+Flow+Documentation
https://documentation.partek.com/display/FLOWDOC/Tutorials
https://documentation.partek.com/display/FLOWDOC/Webinars
https://www.partek.com/blog/
https://twitter.com/Partek_Inc

Exercise on Your Own

Compare different dimension reduction methods on the same data
Run the PCA, UMAP, tSNE to generate report table

Create a new session in Dataviewer

Add 3D scatterplot from on each report table

Select data source to render the cells

PCA (6.66%) t-SNE UMAP

Notes:
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Exercise on Your Own

Create a dot/violin/box plot on one gene

Create a new session in Dataviewer

Add a 2D scatterplot from the classify result data node

X-axis represents classification, Y-axis represents a gene expression
Turn on/off different plots in summary

CD3D

S\ | L@\ | S\ S\
Classifications
Summary v
Box & Whiskers
Violins @i
Paoints @@
Overlay @ @@
Notes:
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Exercise on Your Own

Create correlation plot on two genes

Create a new session in Dataviewer

Add a 2D scatterplot from the classify result data node
Select two genes to put on axes

Turn on regression line

CD3D

Analytics v
Regression line @

Notes:
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Exercise on Your Own

Generate contingency table on two categorical variables

Create a new session in Dataviewer

Add a 2D scatterplot from the classify result data node

X-axis represents classification, Y-axis represents graph-base clusters
Chi-sg and p-value of the comparison is generated on the legend

. 7p &}
b

Classifications

Notes:
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